Yeast cells harboring human alpha-1,3-fucosyltransferase at the cell surface engineered using Pir, a cell wall-anchored protein.
Human alpha-1,3-fucosyltansferase (FucT) encoded by the FUT6 gene was displayed at the cell surface of yeast cells engineered using the yeast cell wall protein Pir1 or Pir2, and the FucT activity was detected at the surface of cells producing the Pir1-HA-FUT6 or Pir2-FLAG-FUT6 fusion proteins. To obtain higher activity, we engineered the host yeast cells in which endogenous PIR genes of the PIR1-4 gene family were disrupted. Among the disruptants, the pir1Delta pir2Delta pir3Delta strain with the PIR1-HA-FUT6 fusion gene showed the highest FucT activity, which was about three-fold higher than that of the wild-type strain. Furthermore, the co-expression of both the Pir1-HA-FUT6 and the Pir2-FLAG-FUT6 fusions showed an approximately 1.5-fold higher activity than that in the cell wall displaying Pir1-HA-FUT6 alone. The present method was thus effective for producing yeast cells that can easily synthesize various oligosaccharides, such as Le(x) and sLe(x), using Pir-glycosyltransferase fusions in combination with the deletion of endogenous PIR genes.